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(57) imm$wmi 

x. ±.a&miz® ? mfe®.mz&^xm®^mmfc 

Wfvrfc. JJEx^hi^HS-iiriXTyT-fc. 
*£<3#tti3«8i££lfc**'<< . JJB«»*^a*fc: 
* 1 J3ai»*fc*f lt« tmttt 

lEX^ -y h mmZWm-h Xt y TJi s yjRxtf y h 
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wfiPlHJWJXx-yri:, ±B$i&#<OiI£&aiXr r 

mHzftt&^mPMtfmxmt htitzmmvmmizx 
mmfczti&zoiz^ mwrnmnrnzmthM 



3 

tiizmxztii . wnm 1 xi± 2 izm^mmm . 

[m*«5] JbiE»IW«iv «W«Wtl 

:HlXtt2fcK»0«ElttF«. 
[ff*JS7] JJBWWi. =<fc7£T*£, 1 Xii 
2fcKtt*«Epm 

x. ±$$miz®omj£iiLWizt5^xmm-^&mfa 
&xm < umwm s#cr)m&WL&mtz&in+& * 

. iHx *A4ftHK t"-A ££fitf 6 t £ <> £ 

IXo £JJ2t'-A . ±ifix 
>y h *»»3-£4fc*>*>#«4: . Bfje<0»«<?>«Bl«r 

-civs, »*ia8(cfe®cosEpsi„ 

[ti*3gi 1 3 ±.m-%< t i>-^mm$.7-it. & 
my~xhz. fn*E9Xttiofcea«o»?is*. 

ffiXmi 3] ±i2x^-y hfclW&Stf 

X'\^rnm9^i\w\^t^^izsm<m((m 



(2) #1*2 8 6 38 7 2 

4 

in** i 4 j ±Ezooj«iho o -hoimm 1 

&< t l>-mmftmiz3&fZtiti 5 ?-£*A/CU 

m®Mzifflv>imt&M.. 
mm. 

\mc% i e ] jjano^j*^ a *>o±fs3& 1 

^< i: (acusto-optic) 

nmmmtztix^z, t * \izmm^v^mm^ 
-Acoimtfmizti&x o £±mmmzmbti& 

^'V^. if*Ji8^v^Ll9cOV^*>-ol;|£e<7)# 

[IS*«2 1 ] Jjet*-A£*+"t4fcA<b#«IA, X 
-A • i/yxmti^, lf*3S8^v^L20cov^-fix 

[H*Jg2 2 3 ±fet-A££*^6*:^#gfcL 
»uyXSr^-C^4, |f*^85r^L210V^m*— 

[M^R2 5 3 ±!B&EWiu ¥KBii(^^tr. 
8 &v » Ul ^ ^m*»-oCiEja^SB^S. 

[Ht*«2 6 3 ±E«x*;WpafjKir-A^4*r&/S 
i6<0#SJi. Mj5.tzti^X'J>%< t t,10J/cm2cotf-^ 

50 [Msg 2 7 3 ±R»x*;Hp»aft*-A*4rfW&fe 



5 

m*i>^ L>ti. &%<ki>iO 
#><r>*mi. Nd-YAGl^— fi-kti. l&)<Jg25&oL27 

A#zt>i,zmit>tix^&. mm8%^L2w^-m 
t^iz^mmwmm. 

msmQizMmcmwrnw.. 

&mmzmmftot:)t>vijm£vm:i l zmt&. 
$> < wmu. %mm<£xwwkxmhz 
mxm^T-t&txv-? ■ zy—z/zymmmm 
izmn-tzoizix. wmy4>±x$mzti±tdi 

irtz t % uzmmizn Lxmnzfi a z. i h z 
bt^o. mmtzm&mxzmfi: lo-p. $m<\m 
wxm^mky^ >mfr&t$zbtfu$urfibhx 

!>. ^coia^gMIJ, 1^^1001* •CO&EPSrff 

xL*?<7)zm±-t&tz#>tz, mz&mz&Tttuz 

mm? 4 y*W± LXfr oZk ifi-HMXh 9 , tntitb 
iz^ Mm^bMtWmf®lznx&*klz>. 

zcr>£?%?4T<?>mmt. a v9foh\^m®<r> 
£d%mz*mzmmi. imiz** • 
azhtffrfr&k^mmz%&. ttz.mm&com 
iC<$cowt«#< t x v * . 

awk i'— mm&. 4>9 - Vs.*; mmznt. 
7>)-yx'b->xiEm%imk%&. ttz. mmzm 

CiiU mm<r)^?-y£ftr)lti-tk^oi><7)X'*>r) . 
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6 

#ffl&f*3g4,758,703#kL ±§eig-^^r^U fctt 

v-*fim t-j*tf-?z? *MLx±.mMi.V9±izmi 

10 t>ii&£o£%iX^&. ZWZtkli. m$)W 

-y**m-z><Mzm i ?-r&-?x?x'h*) s ±iet'-A 

*]U) i m&&tiiXUZ>. ±Mi~?Z7&ffi&i-&k. ± 

<. ^i^m*^^. ±smffl&nwMMizm&tix 
v ^^o>^tc*3v ±ie t-Ammtfmniz 
mwzti. m*ft%'*?-ytf±.m<7)mm±.izmiiimz 

w%tfm±z&bntzmmnBmiz&^xmmm (sub 

-surface) HflI*»lt4fc^*ife*Jj:lf«BfcWU 

oHfl^MttMr-r ^ jfii t J: 3 fcJJEim 

17521. 6-f«$<5C. ±EjErtfefctfc*»oT, 
JJBfiMttffl^i i (c J: oT:*«isn«:«m»= tW 

KMzv-JfnVffli* *m-& k v >-5 C k =5: LlcEffM^ 
40 if $iiT L * o j fc <rm&&h 4 fc*>. ^»*<7)SE|JO 

»jROlP>B«*^^««H^fc «fc ->xm t < ©JR5$ 

mm fthz&ztz fritz. 

50 iSi, Sfx^^St*-A^±fe^iW|cl3|6ittSXr 
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7 

-n&fttniimz it^x. jje*jK7 hm&? 

^WcwB»*»^t&k b ifc. JJE36&St*»&KJn 

m<t *y<t&\ zmz-tbtt* tzmmzx ix^ 
mmmizz * ^tvnmL<mmza i ^xmm&s. 
zn&xoiz^ ±xsmmm(^mizmimj^ 
mxztii. z<7)£? zmmmiztix ^ > ±mmw> 
wm&iwmftcrm&izto v ^xmmmzm-mm 

5Xfc&i^r7*?-7?fc^S£t#-e§<&. jSiRW 

xmtimmmmzx^xcoA. rjLUj 

o&5«7)ffl&Zi>'?z:ktfX'Z%^i)\ Mizmi h £ 

b<r>&*mmmmmm&. 
^(ommmh^it^m^mmiza^xit. ±ie 

**Wi£ft.&»»&tf£*t»£l:*«TS. £ft4> 

x-zz. mix. isinmmit. 
whh^tefomzmh&mz&^x. imxxvbt: 
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x . mmis&w8>&mm tuxo izimxx ? h £ 
iffAsX-x*). z.m-mi, ff*L<«, ±fBt'-A<o 

£*:#-?£ an ye*-? • 7-0^7 Mz Lti 
tf-yXm-t&ZbtfTZ. JJCTlb59-*il 
ittfcfcL *«ft5 ±IBS7 

«fcWII#*fc» LT4TU^!b££ XX/ 

nfS.ttizLtitfixi.iZAXvbzm^&^&it. ± 
mi<n, iMimittwmmz 1 tzt^ x 0 

znAsT^z. zhkmnmmk&^x. ±iezoo 

*^^«>cO#a{i. ^*<t*»— o^r^^h (acus 

xthbM-htihtf. zrt&mofxmt. #*i< 
mMz&\ ^xmzhtzz^<D%&m®&nm±.mm 

*HfeJi, ±iHKx*/U=¥««b*-Att. ±ie©x^ 
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zmzmthztizx-ox. iimmmznLxm 
t>ti&. mmmt. mnrnftcommzmfi-z. 

zm&i-z x o ^m^zhtz^xmrnktrntth 
u>xmm$tsztfi*X'Z$>. j>i>^ii. ZMtzti 

iim:zmm&fr£fcimmft?i<?)m%z>mziz&^ 
xmrnmrntzt^^t u zot&ztizx^ 
x. Ewtmmmtiitz.ktfX'Z&xdiz^ x- 

m®mmmmm$ts®%<7)$mmizti\->x , m 
mmmmmzttsmwizto^x. ^x* 

fa&Z&^X'MKK UOJ/cm 2 <oe--?x;M^Sgj£ 
Zh^£olzM£Jfk<t>ZitL>tiZ>ls-- fti^ttiZ. Z 
tf)tf-?x;M,*-®jgi4. *?2L<{4. M&lz&^X'J? 

->x'vu*miZitt>ix&u-ifiz£&^mz£^xm 
mziiz. mzz<o£o%mwcoi>tx\ mwzix&K 
$> ffiwmmmmn%.%x'C7>n®!&mzM i x m\ 

-tltzltXD^fflt, 18-ZKlt. l.06um<V%imz&^ 
^£12. "Biffin— fSclt^Zc7)y-x*<±l5^x 

^ftsffi^ mmr & ztizx^x, *mtmr&w> 
mmmtmt ixixnzw.wzti&. 
mut. *mmi<?>%z.(7)mwizit:tfitz\s-' rm 

->w®MZtix v 14 <t)^ $nr v ^ . 

02 {4. 01cotea*^wl^£;£0-e*>6. 

03 J4, Hl<omEp^S<7)^0T'^^. 

<7)«fet0-e$>§. 



(5) &I*2 8 6 387 2 

1 0 

0 7 {4 . %Esmmmz fc&Epssa^gra 

0 1 tzmztii v—ywx#x*f-i/ 3 y{4. mmM. 

-fl/w±}Lwm*7x.yv&zn 1 xttmuzmmnz 

fco-I&W'f HW-^22tt, HR*S>24*»&& 

/P2OfeJ:lf220<7)SE«t*««t<c»/t. ifiKJ:0» ±IS3 

^£tmtt(4. ±lB3y<r^M6tioT±l2I^- 

»Z<OHJP30*»4> JJBflMi^^y y^4*tt»t& *T 
fc» ±IS«l»l : ey'a-;H2tiJ:lX±ieMEPilMl05-tr 
■C«i8«*t4. 3c^Ol«<Ofc«>. ±IS^6pgll0t± 
lem— * ^ (4M-^K§ P28 ^ ^*430 OfSc7>ggg|i4 , ^» 

tfX'Zi*. mfzim&<n±tf±$dMwgimo<7)mz< 

30 hZttfX'£%^£dlZ%ZtlX^&. 

^l>-^3fc^»ls32t34lX34^{fi^TV^„ ±|©fe 
^DS32t>J:^34<0-e^mJ4. 3CiB6fc, S&E&tfc 

WM^tu-z-n^mm^t tzmxnztiztuzn 
Lxm\ztix^&. mmm&fr^nmthmm 
fflzmnrntzti. z.<Qmm®iz&^x±m& 
fcmzmxmzti. zix±Mm%ffi3&iz£~>x 
40 mizti&. zoix. mizte^xffimtosmizm 
ix^zti&xo iziemmt zhtnmmuR 

i- 5 t^Sl$iil»7fe^fi{4«y;i:^l». L^t^^. 

tent » iW4 »*Rst»i: emmm. 

^iH6m^32izmiXm2iZ^ix^,X £fc 

Ofti4*> <^ A> $ fL^SHl J: 0 i> >S?% < % 0 . * 
50 LT. ®S^fi#*%^$iil>. 



1 1 

±ia3m&M§32*3 xvto<n*ti*tiaasx.*T&b %> 

mmx^ hMzto^xytzm-z x a tzmmti. - 

3Ktw^ tr WWSSt* i 3 fc»f*i* . £ flic J: o . 
JiieSEPilSlOtilll 3 tc: J: ■)8»fcv**iTiJ 0 . W 

mmiz&wx. jjey-^44tt. RFAj^r8aGm»[ 

t"-A ±f£C02 U-if44*^^^fl^ k , 

£50*3 «fc t'-A*g£2§52£ tf- t T»Z:^)Rli«1B54t= 
lfi]*t&. ffitti^He-Ne (^'J^A • U—f5bCO 

jmtiz&\ *x . asz^— «f »atoy-^*«jjBcoi p 

5M±JJEt- A«a»52fcfc:fc 0 . £ £ T'iiBCOa 
if44^^<7)U— «fftlt46(7)h*-Ai:-^tfC. JJESST 

9t*R&t&t\i?ZtX'h&. Z<7)£olzLX. ±12 
He-Nek— ?t'-A58(4. ^WflMSaWBiSSfc-f 
S *fllli!c#£ t oOh/He- Ne?t£ t'- A46 , 58 £ Jg&-f 

6.5«i. ±Mffi~<nKM%m54iz&^xmE.cr>mmm 
mwommMMzmfxKMztiz. immnm 

$m62fr$>. _bfe«#t'-A46,58(4, ^>xH • JL-«y 
46. 5&\±Mmmz±=ffiW)$2b<7)&ffit:&& X o fcfflt 

hixh. iMirni&vmfr^mzzmiz^^x® 

ffi60*3j:V62f4. ±ti^ y H • o.--y K64fc-*fc»ft 
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1 2 

»4>*U Xf7/ ■ *-*66 (BRH») <?>tt®<r>htX' 

±fe^. y H • jl- > y h64c7)|*lgPC*3V^T. JifBCOa/He 
-Ne^h*-A46,58(i. ZOCO^Hl S 9 -68*Utf70 
izmO&th . ZOOS 7-0 3 *><7>Sg-*) 5 7-68 
(4. ±ieH0OKI^®62*^OKI*i7)^i:tTAtf 

thft&v-Mb, mztiixm-ti i: 3 fclMSfl 
awiartTtt < * d c uc>n& t -5 & . ±m-o<n o 

10 *> 5 7- o *><T>%i-cr> 5 9-7014, ZCDifrS, Jctm- 
CQSy-Mfr^mtwmib LTAIff S t'-A46, 5 

ij>n^ h - A46 , wtfwmtox-m < «t o iz ixmm t 

o&. %<m&. ±M^"/ H ■ ^---v h64j&>4>tfj£t'- 
A46.58I4. ±iam-fcJ:^Zc7)S7-68J3j:t^70W 

t^oZtt>\ %m%lz3:^XWe>frt%?>o. z<7)£ 

o^mm^mz^-htzmz. is^xnmmmbs. 
20 72*3 x vnuzwm if htih. ±m~m $7-68*3 ii^ 

46,58(4 1 ifctt^iliSLhWWy^**^*^^ t **"C 
ZhVVX- Tv*y7Vim&t&Zklz£'yX, 

(^ ±iet'-A46, 58^)ftfcai**«««USCfc*J(t* t' 
-A46,58<7)@OUI(CRitML. ^m+k>-X78(C 

Ait^-& t-A46, ^mzmmth . tt:t^x. 

S^t*-A46,58(COV»r(4. «Uft(3«(t4{fi*«K 
E= (PRVA2f2) W/m2 

zixp itu—fizx ~>xmiZ-ttt>tiz auixh 
40 s. zom>t>. h*-Ate^fS5ocoe*3«fcifBW^^ 

iSr*3rfe, t'-A<oflR$:Ji^$-ti-Sh^ 
ISWyX^S78{4. *MW(-(470mm^4)80mm<7)iEffl^ 
(C*>(t* h'-A46,58OftSW^til^?eJt(4300W/cin2 $r 

wt&Kzmmnmmiz&^xmmmmvmz 

0, iil(:*3^T. AWt5Mft'-A46,58(4^t I 
•CuSiRSi-i!.. i<0J:5^»SIIW^i«!&(4. tm*26^ 

50 mmizmm&kvmammzi, zmmktx± 
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#1*286 3 87 2 

1 4 



1 3 



wozm^x±Mit'-M6,<%v>M&$m>*t?>zbtz m^-^y^t. mtzmmtzmfixts*)* aye 

*>. $w$mz<m%mzimi-& zbizx~> x&m® 
fc-h®m±. fc^x., ±iew«#:cow©fc. ±fat- io w^ma^-^yx<m. ±fE3ye*-*9otiass 

**f«i, *wwai*a««^h$^m***^ tot- iep y * h n-~~ifrt>&<?mmftfctz . ywgifw 

izfitz-$zzttfi&gx'&& . tfyzxx'ZKttftte iiifflmawamm* nxt/^mmm^m^ 

it. JJBWPIffieoPfcAO. 300W/ctf£«*.Sa*»« XoZmnfitmbbLlZ^U-fWiyV-JHzWjk 

Kkntitb. ±iiZ~>v»s— J fMt$£V%mFlzZti h b , 3 y t A-^90JilWio^t:tJV>-c±iEtfm 

80rtfc»t£>*u M£t'-A46.58{juyX- 7>y-fcy HHSrita**. ^ii^>c7)<^ WM4_hi2SS-is JtfSS 

<9 t'-A46, 58<OgKt3iEg^ii^S^O^W18|g^ IX , 3Stt#ft£&6 l^—if t'-A^^Sri)*^; t 

T"*M2(= J: o T»S i fc &X'% * . He -Nel^-if 56 &Ep-f S ^3 y^T</l> h 16fc J: h^WiZ 

±iBt saw) 4 y ?-o v ? *WLftt&m#&rL i ->tjjbp— fwep^TT-^ a y£«»*3:Ji& t s o 

*f5ummz&^ti!.j]iz&^xft®timx'$> o . $ 30 *rw&ft§kt nas* vim^-mz x ^x^-tz z b 
mztitt^u-fizftLx^zfmz^i&zbz mmtzn. m^yuttm^isyru 

^frbx-kh . rt<7)|g-o^P28co^-r& 3 y^r^;p h 16<7>W5&1® 

h\^insmmii>m±thtc»b^ um&m. mv^-Mx?)®* %mb . mmmmoba® 

-■y h86j&»6, €^**C0 2 U-if44fci:VHe-NeU— f5 CO^, ±BWH*^*a-;H2l4iiart4^S*m 

izs-tctiz. max. mM±ttz, XT-yvyr- * 40 3m«»»32tHW< «mo*ff»#±fi3t«3 

czyrt-f&xviixizmm^bhzwtm&M mmi. mmtiz%<v&tf&t>frt#>i&%.zhfc 

v, 12V. toxmww&zivrzKwsaMim&i. mm* 0 t^<^i» . zm%b tx. m^wmtf 

zii^ii, xyey? ■ x*i-xi±zm%b tttitzti. fr-oayejL-woizmhti. fc 

■fS^<He-NeU— fC. C02l^-if44Oi: **<5>A* -?To>y ^tMm^hhl. Z0)7uv ^{i±IB#» 

^tWA^ftJDflWr-f y^-o >y 792(C, * , ± ^^f^±ie^r^^*nS34^ct -9T±iei: 

cojyt^a»^i8c:t±fem-tsj:ixsgzw«ej[it72t5 iaw*#LT^S3t». «wt*^tmflc<oii«v 
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1 5 

v=di/ti 

3414. di*l»<0«t«t4^< N ^^ttS32i:^M 

mt±.&? y^rr^iv h mz x ixumiximzti. 

±iem^co3t^[»ii34 t ±iagOTtiio t i±w± m 

«m26wR«autvmf * z fc lei otw-rs - 1 
a { ?#4. 20 

t2=d2/V 

&4Wi. 

d 2 = (d 2 /di) Xti 

#jr8$ tii tmm.mzmmm- yxhtm-mzm 

t&ZktfXZh. 

rJ< &Epf 4^£ WWtolMmWSiati fcfHT* 4 . 

±ie«8«aiofcBijjrr s lt & *) . 
<mmuizts\^x. ±iaco2 u—fmmmtzti. ± 

ieC02/He-Ne^h'-A46,58*i±fe^i(£f#26c7)a®^ 
: J^S£&^+5;h.4. mc. -bieSB— feJrlXai 

£W4fc^O€MflWfef£$ft4. ±IS£&g!Eft 

4* < . jjE*f8tt*>a« v * i> o ft summ- 4 

WRffi/ft (superimposed component) Sr#A/CV"*4 . _t 
Ig^l9§<i^l5VODClK8Ki. ma<«P£fif< J:3fc 
±feC0 2 /He-Ne^^h'-A46,58O^$r*|*I^{t4± 

4. ztuzx*). mmmtjfmmmtzz. ±mi 
nmmmtvfzm. z^mmmtoyKr^jvhvuz 50 



^28 6 38 7 2 

1 6 

ti.ZLX. ±iE3&Ztf>H§P30a»£_kiau— f&Epx-f 
IBW-^X- T >y-fe>'7'U76i:, *EP3*l4*§*m*26 

o t m$miz£n xwt>frx-$>*> 1 . ±mmm^ 
mom»± ix^&wr&x-z 1 . vmamm-Mz* 
ZKbnx'h&tmtfntiwnm&tfiMiuyx • r 
•y -t y 7 u 76 fc ±ie^®±o#^ t <mwm*m& 

trtrfxmzk\zW*-fhZk\Z.tch. LfrVZtft,. 

mvy^mmm^mmmzm.-r & zkizz. 

ASWt;li300W/oi^sei 2. ffl^ffJK^iAffi-*-* a (c 

C02/He-Ne1g-&t'-A46,58^^m4'$^4 i i: ^T' 

gasfcov^TU. 3^*»^j«/j«a xKtitt&ai** 
6^ x <o^# $ immwwwmzmf? &<oi& t % 

±%Zk~?Z>Zkti**lffiX']bh. Lfrltttft*. Z<7)£ 

o^yxim^ik. iMitimmit. ±.%iwx- 

mmmzmtfmL-tz>mMtztt ixmrnizm 

Mmmz^ htMtmmiz. iMitzzoKitK. 
awxh^m^ti^mm^htzmz. ±m- 
(ouyxmmmzmtz-ttx. ^-^vyx^mi^m. 
V&zktfX'tz,. zcouyxmmnt. *<r>WJifo\z 
bt^X£^ZM>!mM&t>-ob<?>k1-l ZkWX 

i-&Xolz7?-yh ■ 7-f-;UK • uyXZGtsZktf 
X'%1. 

mvnmMizti ^x, ±bu y x ■ r v -t yy u mz 
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1 7 



1 8 



fcjfi&SmiJ^t-tZZb&TZ&X-J* • VVX<m VX • 7>y*Ly~fVU>(Vmtfr)X 1 iiZ. C0*/lfe-Ne1g£ 
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